ABSTRACT
of different educational software as a support to the educational process. Almost all relevant data is stored in electronic databases and is made available for those who need it most. A reliable and quality source of information is a key resource for development and progress in the higher education area, and the whole society.
European standards and guidelines for internal quality assurance within higher education institutions clearly dictate application of information systems as one of the necessary elements of Quality Assurance (Standard 1.6.).
According to the mentioned Standard, institutional self-knowledge is the starting point for effective quality assurance. It is important that the institutions have a way of collecting and analyzing information about their own activities. Without this they will not know what is working well and what needs attention, or the results of innovatory practices. The quality-related information systems required by individual institutions will depend to some extent on local circumstances, but it is at least expected to cover (Standards, 2009) The institution's own key performance indicators All of the above clearly indicates that the informatization of higher education institution is a very useful tool in the inernal and external quality assurance system. Relevant information about education is useful for the employers and the society in general, and also for the academic workers, students and potential employees. Defined standards point out the importance of collecting data and information, their storage in the electronic databases, their accessibility and versatility with respect to searching, and statistical analysis needed for effective management of higher education institiutions. In recent times, in this domain, as an integral part of information systems, there is a new noticeable discipline known as "Business Intelligence". Business Intelligence is a part of organization information system developed specifically to enable management of organization performances. Details of this area are shown in the next chapter.
BUSINESS INTELLIGENCE
improve performances and increase profit. Pareek defines Business Intelligence as a set of activities aimed at better insight and understanding of business operations, using different analyis of corporate and external data in order to make strategic, tactical and operational decisions and to take necessary actions to improve business performances.
Key words of the definiton are "Improving business performances" and that is actually the purpose of Business Intelligence. It often includes a complex set of tools, databases, and products that form the infrastucture that would be able to evolve in accordance with the changes in environment (Pareek, 2006) .
From the technical point of view, most authors mention the following as a key components of Business Intelligence:
The main component of Business Intelligence system are Data. For Business Intelligence systems, there can be various sources of data, and they basically include two types: internal and external, i.e. data generated within the enterprise, and data coming from external sources. Mostly, there are internal data resulting from the various transaction processing systems. Nowdays, Transaction processing systems are present in all segments of modern companies activities, regardless of their line of business. Main reason for their implementation is an efficient collection and processing of data in order to improve business activities and achieve better results. Besides operating systems, data can be found in archival databases, obsolete transaction processing systems, electronic documents stored in different locations within the company, etc. Also, it is important to note that those data company is getting from external sources, via e-mail, other web sites, social networks, jounals, institutes, can be very useful in the decision-making process. For example, these data can be used to acquire detailed information about competition and timely take actions leading to better business results. Whatever the location ane type of data storage are, they are equally important and need special attention.
Very often, the management needs information that is hard to acquire through operating transaction systems.
It has led to emergence of Data Warehouses, which as opposed to classical transaction databases, serve the business analysis purposes and as decision support system for the highest level of organizational management. The term "Data Warehouse" denotes a set of data isolated from the transacion databases and stored in special data repository.
Building the data warehouses, transaction databases are being unloaded and cleared of complex queries, which leads to their improved performances.
Data warehouse is a specially designed , analytical database used to storage data acquired from different internal or external sources. According to W. H. Inmon, data warehouse is a subject oriented, integrated, timevariant, and nonvolatile collection of data in support of management decisions. This definition gives four distinctive characteristics of the data warehouse (Inmon, 2005) :  Subject oriented. Data warehouse can be used for analysis in a particular segment of business, for example, for a company in retail business, subject of analysis can be just the sales department.
 Integrated. Data warehouse incorporates data form different sources, ex. Source A and source B can have different ways of identifying the same product, but when the data are summarized in the data warehouse, there will be just one way of product identiying.
 Time-variant. Data warehouse containes historical data. For example, form the data warehouse we can fetch data 3, 6 or 12 months old or older. This is in contrast to transaction system where exclusively current data are kept, so the transaction system will keep only the most recent address of the buyer, while the data warehouse while the data warehouse will keep all the addresses associatied with the customer.  Nonvolatile. Once the data are loaded in the data warehouse, they will never be changed. Data warehouse can be loaded only with new data, while the existing data remain in their original form.
Unlike the classical transaction databases based on relational model, data warehouse belongs to the mulitdimensional databases build up on a basis of a dimensional model. For the purpose of the data warehouse, used to fetch several millions data at a time, relational data model proved to be inefficient. The problem is the fact that relational model is not adjusted to to perform complex queries over large amount of data, so the speed of running queries has significantly decreased.
Dimensional data model is a logical design technique aiming to show data in a standardized and intuitive way which enables quick access to data. Dimensional model structure is composed of one (Ralph, 1997) . Tipical example of the Star shema is shown below (See figure 1) . Data gets loaded into the data warehouse from different sources, very often heterogeneous. The most extensive work in that process is integration and organisation of data contents, which takes up to 70% of time needed to project and implement a data warehouse. Processes of Extracting, Transforming and Loading of data (ETL) are the heart of the system of data storing and presents the connection between operating transaction systems and data warehouse built for analysis and reporting. Import of data from source systems to data warehouse consists of three steps (Pareek, 2006) :
Step 1: Extraction of data is a process of choosing and extracting operation data, interesting from the storing perspective,

Step 2: Transform of data is a process of integrating separate data and its further inspection, cleaning of data, remodeling and adjustment prior to loading into the data warehouse.
Step 3: Load is a phase of input of previously prepared data into the target data warehouse.
With an increasing amount of information becoming available, and emersion of strict requirements for quality decision support, we came to understanding that classical ways of electronic data processing can't meet the new conditions and it is necessary to define new ways of data processing, specially designed for the purpose. One of the most widespread and extremely successful ways of extracting knowlegde from data are Online Analytical Processing -OLAP tools, actually multidimensional analysis. Traditional reporting was used to present data that the company had stored in different databases, whereas OLAP tools are used for explaining certain business occurences. The most important and valuable characteristics of OLAP tools is precisely based on the multidimensional analysis, meaning that data can be seen simultaneously through number of filters or dimensions.
Number of dimensions is not limited, but in the practice it can go over 10. Taking into account that it surpasses our average comprehension capacity, we can conclude that these tools enable increase of human intelligence. Also, an important feature of these tools is the speed that enables to run the query and getting a response in a short time, mostly within a few seconds (Ante, 2013) .
Basic elements of OLAP technology are the so called Cubes with data loaded from data warehouse. Fact and dimension tables are being taken from standard shemes (Star or Snowflake) and they are stored externally, in a cube-shaped repository. The cube combine more dimensions, such as time, geographic position and production lines, with agregated data, like sales and stock data. The cube provides a multidimensional view of data, and its specific design guarantees the optimization of the report. Multidimensional data structures are best visualized as cubes, and particular cubes within the cubes of data. Each side of the cube is considered a dimension. Ex. in the sales cube one dimension would be location, and its different categories could be cities, cantons, countries, etc. Each cell of that cube containes agregated data (measures mentioned earlier) relating dimensiones. An example of OLAP cube with sales data is presented in the Figure 2 .
After finishing the process of data centralization, considering the nature of the business intelligence system, it is logical to see this as a completed process for the most part. All that is left is an implementation of presented techniques of business intelligence, including the design of various OLAP cubes, development of data-mining models, creating reports, and assuring data access via different user oriented presentation tools
Figure-4. Architecture of University Business Intelligence System
Source: Authors of paper
EXAMPLE: ANALYSIS OF STUDENT ENROLLMENT
Analysis of student enrolment has been conducted for all member faculties of the "Dzemal Bijedic" University in Mostar. It focused on the analysis of the number of students enrolled at University creating graphical representation of data by academic year, faculties, departments, and other relevant criteria. For that purpose, we needed to develop a dimensional database model, import data from source systems in order to integrate them, create data cube and provide end-users with interactive access to data. Implementation was completed using MS SQL Server database and advanced analysis management system, while the data cube was created using SQL Server Data Tools. For searching in data cubes, reports were created and published in the Reporting service, and Excel was used for dynamic analysis and graphical presentations of data.
Relational database which is in the backgroung of student service system and database of distance learning management system, were used as a basis for creating a dimensional model, or the data warehouse model. Structural part of the aforementioned databases was denormalized and star schema was formed (See Figure 5. )
Figure-5. Student Enrollment Star Schema
Source: Authors of paper The next step, after creating a dimensional database is its loading with data. This step is one of the most demanding and long-lasting in the process of implementation of data warehouse. Data is acquired from source systems, they are transformed, i.e. adapting to specific rules and limitations of the destination directory, and finally loaded to destination tables. Having in mind the compatibility of technologies, in the process of data transfer, manual process of selection, transformation and loading was used, along with the use of T-SQL commands and simple tool for import and export data which is incorporated into SQL server platform enabling to create packages useful for future data transfers. Some of the most notable transformations performed on the source data set: After the initial phases, that are very simple and fast, there are the data cube modelling operations. Operations on the data cube include adjustment of dimension tables, creating hierarchy, setting measure values and defining of data aggregation type. When the data cube is ready, it is being processed, loaded, tested and published to SQL Server Anslysis Service.
Architecture of the OLAP system developed for the purpose of analysis of student enrolment at the University is shown below in the deployment diagram (See Figure 6 ). Data analysis is a final and key step in the OLAP process. System implementator is expected to enable for the end-user easy and secure access to data. From the end-user perspective, this phase brings a simplified access to data, without any special knowledge requriements, and is aimed at detailed analysis and recognition of useful information among them. Considering the specificity of analysis and the number of end-users, it is recommended to enable access to data via as well as the access to the reports according to end-users competencies. Parties who are interested in those reports (Stakeholders) created for the purpose of analysis of student enrolment are definitely all member faculties, i.e. personell in charge of the educational process at the faculty (usually vice dean of academic affairs), management of the University and also the staff in charge of Quality Assurance of education process. Below is the example of a report created on the basis of available data cube (See Figure 7) .  Number of domicile and guest students enrolled at University, i.e. particular Faculties,  Structure of students enrolled to University, related to their nationalities,  Structure of students by their sexes, and many other reports depending on the specific management requirements.
All of the above mentioned kinds of reports are directly correlated to the Quality Assurance in Educational process and can be used in the procedure of defining key success indicators of a certain institution. Information given in the reports, significantly contributes to new findings on educational process and structure of students.
Based on such findings, it is possible to make some strategic decisions, like removal of some study courses, introduction of new study programmes and departments, optimization of work schedule and resources in order to reduce expenses, and many other decisions which lead to improvement in education process quality and services provides by University.
CONCLUSION
Quality of education is a key indicator of business efficiency of every institution of higher education. Therefore, in the European Higher Education Area, during the last decade, large investments have been made aiming at development of educational system and setting of unique standards for conducting the process of Quality Assurance.
Focus of these research is on the defined standards and guidelines for internal Quality Assurance with special regard to information systems. Based on the conducted analysis it can be concluded that the information infrastructure at University is well implemented. However, main problems appear in the process of accessing and searching data needed for the management of the University. Also, research focuses on business intelligence system and their abilities in providing necessary information for the University management. Concept of business intelligence system is defined exactly by activities of collecting and consolidation of data and their analysis, i.e. transforming data into useful information. In regard to existence of differenc data sources, we created basis for modelling of business intelligence system which should enable high level of reporting and accessibility of information.
Validation of the introduced model was done in a practical example. Using the OLAP tools, we presented some specific data and published analysis that confirmed many benefites of business intelligence system. Results of the analysis point out some important indicators applicable for the purpose of improving decision-making process in respect to Quality Assurance. Implementing of the system enabled additional level of information, creating prerequisites for many analysis useful for improving educational services as a main factor of social development.
Future research would be directed to the objective of refining the presented model in order to make new knowledge and predict future trends in higher education area.
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